[l-Bis(diphenylphosphanyl)ethane-1:2j 2 P:P Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; R factor = 0.067; wR factor = 0.108; data-to-parameter ratio = 24.0.
Related literature
For general background to triangulo-triruthenium derivatives, see: Bruce et al. (1985 Bruce et al. ( , 1988a 1985,. For related structures, see: Shawkataly et al. (1998 Shawkataly et al. ( , 2004 Shawkataly et al. ( , 2010a . For the synthesis of Ru 3 (CO) 10 (-Ph 2 PCH 2 CH 2 PPh 2 ), see: Bruce et al. (1983) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data [Ru 3 (C 21 Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the C34-C39, C7-C12 and C1-C6 benzene rings, respectively. Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 Comment A large number of substituted derivatives of the type Ru 3 (CO) 12-n L n (L = group 15 ligand) have been reported (Bruce et al., 1985 (Bruce et al., , 1988a . As part of our study on the substitution of transition metal-carbonyl clusters with mixed-ligand complexes,
D-HÁ
we have published several structures of triangulo-triruthenium-carbonyl clusters containing mixed P/As and P/Sb ligands (Shawkataly et al., 1998 (Shawkataly et al., , 2004 (Shawkataly et al., , 2010a . Herein we report the synthesis and structure of the title compound.
The asymmetric unit of the title compound consists of one molecule of the triangulo-triruthenium complex and one molecule of chloroform (Fig. 1 C7-C12 and C15-C20/C21-C26) are 85.8 (2) and 89.2 (2)° for the two diphenylphosphanyl groups respectively. The three methoxyphenyl groups are planar with torsion angles C33-O10-C30-C31 = 5.6 (6)°, C40-O11-C37-C36 = -8.9 (6)° and C47-O12-C44-C45 = -6.5 (6)°.
In the crystal packing, the molecules are linked together via intermolecular C19-H19A···O10, C43-H43A···O10 and C47-H47C···O1 hydrogen bonds (Table 1) into a three-dimensional nextwork (Fig. 2) . Weak intermolecular C-H···π interactions (Table 1) further stabilize the crystal structure.
Experimental
All manipulations were performed under a dry oxygen-free nitrogen atmosphere using standard Schlenk techniques. All solvents were dried over sodium and distilled from sodium benzophenone ketyl under dry oxygen free nitrogen. Tris(4-methoxyphenyl)arsane is prepared by the reaction of AsCl 3 with 4-OCH 3 C 6 H 4 MgBr and Ru 3 (CO) 10 (µ-Ph 2 PCH 2 CH 2 PPh 2 ) was prepared by reported procedure (Bruce et al.,1983) . The title compound was obtained by refluxing equimolar quantities of Ru 3 (CO) 10 (µ-Ph 2 PCH 2 CH 2 PPh 2 ) and tris(4-methoxylphenyl)arsane in hexane under nitrogen atmosphere. Crystals suitable for X-ray diffraction were grown by slow solvent / solvent diffusion of CH 3 OH into CHCl 3 .
Refinement
All hydrogen atoms were positioned geometrically and refined using a riding model with C-H = 0.93-0.97 Å and U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied for the methyl groups. The maximum and minimum residual electron density peaks of 2.13 and -1.16 e Å -3 were located 0.85 Å and 1.41 Å, respectively, from the RU3 atom.
sup-2 Figures   Fig. 1 . The molecular structure of the title compound with 50% probability ellipsoids for non-H atoms. 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. 
